Leukemia development is a complex process involving both intrinsic and extrinsic factors. While many environmental factors have been studied, the impact of leukemic environment on normal hematopoietic stem cell (HSC) and hematopoietic progenitor cell (HPC) has not been definitively investigated. In this study, we have formally addressed this important issue by examining the potential functional alterations of HSC and HPC in the mice bearing Notch1-induced T acute lymphoblastic leukemia (T-ALL). As expected, progressive hematopoietic suppression was observed in the leukemic mice as assessed by both frequency and absolute number of immunophenotypically-defined HSC and HPC, which was highly consistent with poorer clonal growth of the hematopoietic cells in vitro. Further cellular assays documented an accelerated phase of cell proliferation without significantly altered apoptosis upon the exposure of HPCs to the leukemic environment. To measure the long-term engraftment of HSCs from leukemic environment, equal numbers of the cells isolated from leukemic or control mice and competitor cells with distinct congenic markers were co-transplanted into new lethally irradiated recipients. Unexpectedly, the multilineage engraftment level of the hematopoietic cells isolated from the leukemic mice was significantly higher than that of the control group. Moreover, HSCs from leukemic environment remained functional in serial transplant recipients. Finally, to explore the underlying molecular mechanisms for the enhanced function of normal HSC in the competitive repopulation model, we examined a number of cell cycle and self-renewal regulators in HSC and HPC from leukemic marrow and control group at the time of harvest prior to transplantation by qRT-PCR. There was a significant decrease in p18 expression when compared with control, whereas p21 expression was significantly increased. Notch1, Gfi1 and c-myc signalings were also elevated in the HSCs from leukemic environment. In summary, our current study provides the first definitive evidence for the specific inhibition of normal HSC growth in the leukemic bone marrow. However, to our surprise, the HSCs isolated from the T-ALL hosts could better engraft in the recipients. Therefore, this study has important implications for HSC transplantation as well as leukemogenesis.
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